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Hazard Assessment Process  
▪ Laboratory workers may be exposed to a variety of workplace 
hazards in the course of performing their functions.  
▪ The type and degree of exposure is dependent upon the type of 
laboratory and its location.  
▪ A key component of a health and safety program is to identify and 
assess hazards and determine appropriate controls 
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Systematic approach to hazard assessment 
I. List all work-related tasks and activities. 
II.  Identify potential biological, chemical, physical hazards associated with each task. 
III. Assess the risk of the hazard by considering the severity of consequences of exposure, the 
probability that the exposure will occur and the frequency the task is done. 
IV. Identify the controls that will eliminate or reduce the risk. The hierarchy of controls should 
be followed. This means that engineering controls are the most effective, followed by 
administrative controls (such as training and rules), followed by personal protective 
equipment (PPE). 
V. Implement the controls for each hazard. 
VI. Communicate the hazard assessments and required controls to all workers who perform 
the tasks. 
VII. Evaluate the controls periodically to ensure they are effective. 
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Biological Hazards 
▪ Biological hazards, also known 
as biohazards, refer to 
biological substances that pose 
a threat to the health of living 
organisms, primarily that of 
humans.  
▪ This can include medical waste 
or samples of a microorganism, 
virus or toxin (from a biological 
source) that can affect human 
health. 
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 Engineering Controls 
 
 Administrative Controls 
 
 Personal Protectiv Equipment 
(PPE) 
 
 
 
What are the Controls? 
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Engineering Controls 
 In the hierarchy of controls, the highest level of control is directed at the source. 
 Typically, for patient related infectious disease, this means isolation of the patient and 
precautions related to handling blood and body fluids of the patient, as well as biological 
waste handling procedures. 
Good engineering controls such as : 
▪ Vaccines 
▪ Proper ventilation 
▪  Needleless systems 
▪  Safety engineered sharps  
▪ Biological safety cabinets 
▪  Effective biological waste containment 
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Administrative Controls 
▪ The next level of controls includes administrative controls. Because it is not always 
possible to eliminate or control the hazard at the source, administrative controls are 
frequently used for biological hazards in healthcare. 
▪  Administrative controls focus on ensuring that the appropriate prevention steps are 
taken, that all proper work procedures are documented, that laboratory staff are 
trained to use the proper procedures, and that their use is enforced. 
▪ Administrative controls related to the  prevention of exposure to biological hazards 
include the :  
▪ development of infection prevention and control guidelines, including equipment 
decontamination and safe work procedures for building maintenance and protocols for 
construction and renovation projects.  
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▪ Personal protective equipment such as gloves, respiratory 
protection and eye protection should be used based on the risk 
assessment. PPE is often used in conjunction with other controls 
(engineering and administrative) to provide additional protection to 
workers. 
▪  The primary types of PPE are designed to protect the worker from 
infectious disease by breaking the chain of infection at the “portal of 
entry or exit” of the microorganisms.  
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Chemical Hazards 
▪ A chemical hazard is 
any substance that can 
cause harm, primarily 
to people. Chemicals of 
all kinds are stored in 
laboratories and can 
result in serious injuries 
if not properly handled.  
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What are the chemicals? 
• Alcohol handsanitizers   
• Detergents  
• Low Level Disinfectants   
• Formaldehyde   
• Glutaraldehyde  
• Hydrogen Peroxide   
• Ortho-phthalaldehyde(OPA) 
• Acids/bases   
• Alcohols   
•  Organic solvents 
• Toxic chemicals (ethidium bromide) 
• Other chemical waste   
• Compressed gases  
• Mercury   
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Chemical Hazard Controls 
Engineering Controls 
 
• Elimination 
• Substitution 
• Local exhaust ventilation 
• General ventilation (only 
appropriate for non-toxic 
chemicals) 
• Isolation/enclosed processes 
• Proper chemical storage 
• Facility design 
Administrative Controls  
 
• Having an effective WHMIS Program  
• Monitoring the environment for 
chemical hazards  
• Work scheduling  
• Purchasing practices  
• Health surveillance and medical 
monitoring; follow-up procedures for 
exposed workers  
• Safe work procedures including spill 
response, chemical waste handling and 
disposal  
• Training  
Personal Protective Equipment 
(PPE) 
• Gloves 
•  Gowns 
•  Eye protection 
•  Respirators 
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• Hazard group  
 GHS divides hazards into three major groups 
health, physical and environmental. 
 
• Class  
 Class is the term used to describe the 
different types of hazards. For example, 
Gases under Pressure is an example of a 
class in the physical hazards group. 
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Categories 
Each hazard class contains at least one category. 
  The hazard categories are assigned a number (e.g., 1, 2, etc.) 
  Categories may also be called "types". Types are assigned an alphabetical letter (e.g., A, B, etc.). 
  In a few cases, sub-categories are also specified. Subcategories are identified with a number and a 
letter (e.g., 1A and 1B).  
The category tells you about how hazardous the product is (that is, the severity of hazard) : 
 Category 1 is always the greatest level of hazard (that is, it is the most hazardous within that class). If 
Category 1 is further divided, Category 1A within the same hazard class is a greater hazard than 
category 1B. 
 Category 2 within the same hazard class is more hazardous than category 3, and so on.  
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ETHIDIUM BROMIDE DISPOSAL 
I. Electrophoresis Gels 
Prior to the disposal of gels, separate the high concentration gels(>0.5micrograms/milliliter [μg/ml] EtBr) from 
the low concentration gels (<0.5μg/ml): 
 Place the high concentration gels into an appropriately labeled (i.e., “Waste Ethidium Bromide Gels - 
>0.5μg/ml”) hazardous waste container for disposal. 
 It is not necessary to dry the low concentration gels (<0.5μg/ml EtBr) and they may be directly disposed of 
via tradition domestic waste disposal channels if double bagged and tightly tied in black or opaque trash 
bags. 
II. Aqueous Solutions 
Only aqueous solutions containing <10μg/ml (10 ppm) may be released to the sanitary sewer.  
1. Charcoal Filtration 
Aqueous solutions containing >10μg/ml ethidium bromide must be treated via the S&S Extractor system with 
a charcoal filter or the Green Bag method prior to sewer disposal. 
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ETHIDIUM BROMIDE DISPOSAL 
2. Chemical Deactivation 
 Chemical deactivation is not the preferred disposal method. 
  
 Armour Method  
This is the simplest method : 
 
• Combine equal amounts of EtBr 
solution and household bleach.  
• Stir constantly for four hours or let 
sit for 2-3 days.  
• Adjust pH to 4-9 with sodium 
hydroxide.  
• Pour down drain with copious 
amounts of water.  
  Lunn & Sansone Method  
( For each 100 ml of aqueous EtBr solution ) 
 
• Add 5% hypophosphorous acid. 
•  Add 12 ml of 0.5 M sodium nitrite. 
• Stir briefly and let stand for 20 hours. 
•  Adjust pH to 7-9 using sodiumhydroxide. 
•  Pour down drain with copious amounts of 
water. 
 
 Quillardet and Hoffnung 
Method 
 
This method uses 0.5 M potassium 
permanganate and 2.5 M 
hydrochloric acid.  
Since chlorine gas may be released 
in significant concentration, It does 
not recommended. 
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ETHIDIUM BROMIDE DISPOSAL 
III. Contaminated Labware 
▪ Potentially dangerous needles, scalpels, pipettes and other sharps 
contaminated with EtBr.Contaminated sharps must not contain any liquids 
and should be disposed of directly into an approved sharps container. 
▪ Disposable glassware incidentally contaminated with EtBr should be 
disposed of in a puncture resistant broken glass container and disposed of as 
non-regulated domestic waste. 
▪ Centrifuge and test tubes contaminated with EtBr should first be emptied 
and the liquid disposed of in accordance with the procedures above. Empty 
incidental tubes can be disposed of as non-hazardous domestic waste. 
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Physical Hazards 
There are a variety of potential physical hazards in 
medical laboratories : 
▪ Mechanical hazards or electrical hazards 
associated with laboratory equipment may be 
present.  
▪ Cuts are common laboratory injuries, often 
sustained when coming into contact with broken 
glassware or sharp tools or equipment. 
▪  Exposure to extremes of temperature may also 
produce injury – working for extended periods in 
cold rooms, working with cryogenic materials, 
using hot plates, coming into contact with hot 
surfaces or materials or steam from autoclaves may 
all pose risks to laboratory workers. 
▪  Slips, trips and falls may also occur in laboratories, 
especially those with slippery floor surfaces. 
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Radiation 
Engineering Controls 
 
1. Elimination and substitution: For ionizing radiation, elimination is sometimes an option 
when considering radioimmunoassays in laboratories, which are increasingly replaced by enzyme 
immunoassays or fluorescent marker procedures.  
2. Shielding  : It relies on providing a specific barrier material that absorbs, stops or attenuates 
the radiation. The type of shielding material required is determined by the type of radiation 
3. Design considerations : Mazes and other traffic area designs are used to reduce exposure 
by providing barriers and reducing traffic. The placement of equipment can greatly reduce 
awkward movement for workers.  
4. Interlock systems  : Interlock systems are used extensively in radiation equipment to ensure 
that the equipment cannot be accidentally activated. Examples of interlock systems include the 
system that prevents the operation of a biological safety cabinet light when the UV lamp is turned 
on. 
5. Equipment selection and maintenance  : Equipment design that includes advanced 
safety features (such as audible/visible signals when the equipment is operating, interlock or 
key/lock systems, permanent shielding, etc.) 
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Radiation 
Administrative Controls  
▪ Administrative controls include policies and procedures and on-going assessment of possible 
exposures to radiation. The policies and procedures are designed to ensure that workers are 
informed about the hazards of radiation and are trained in the safe work procedures necessary 
to prevent exposure.  
1. Inspection and Registration of Radiation Equipment  
2. Radiation Safety Program  
3. Time  
4. Training  
5. Safe work procedures  
6. Exposure monitoring  
7. Disposal procedures  
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Radiation 
Personal Protective Equipment Controls  
▪ Depending upon the nature of the radiation and the specific tasks the 
worker is performing, a range of PPE may be used as additional controls (to 
engineering and administrative controls) to reduce exposures. 
 Examples include: 
▪  protective eyewear used when working with lasers, UV, infrared or 
ionizing radiation that is specifically made to reduce exposure to each type 
of radiation. 
▪  Protective clothing is also used when working with various forms of 
radiation. For ionizing radiation, protective clothing (commonly called lead 
aprons) includes shielding materials.  
▪ Gloves protect workers from contamination with radioactive material and 
must be worn when there is the potential for contamination.  
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